20 3 From July through October, smoke from biomass burning fires on the southern African sub-21 continent are transported westward through the free troposphere over one of the largest stratocu-22 mulus cloud decks on our planet (Fig. 1). Biomass burning aerosol (smoke) absorbs shortwave 23 radiation efficiently. This fundamental property implicates smoke within myriad small-scale pro-24 cesses with potential large-scale impacts on climate that are not yet well-understood. A coordi-25 nated, international team of scientists from the United States, United Kingdom, France, South 26 Africa and Namibia will provide an unprecedented interrogation of this smoke-and-cloud regime 27 from 2016 to 2018, using multiple aircraft and surface-based instrumentation suites to span much 28 of the breadth of the southeast Atlantic. 29 The scientific motivations are many. Smoke warms the atmosphere, in contrast to the climate 30 cooling provided by the reflected sunlight from the extensive low clouds residing mostly below 31 the smoke layer. Yet, the low clouds also respond to the presence of the smoke, in counter-32 intuitive ways that can either strengthen or weaken the low cloud deck. Smoke can stabilize 33 the atmospheric temperature profile, by warming the free troposphere, and cooling the surface 34
aerosols' capacity to absorb shortwave radiation -the single-scattering albedo. Equally important 48 to capturing the aerosol's direct radiative effect is the ability to accurately represent the underlying 49 low cloud deck. Smoke overlying a bright cloud will darken the scene when viewed from space, 50 whereas smoke overlying a dark ocean will brighten the scene. Thus, the ability to represent the 51 low cloud albedo, and in turn the distribution of cloud properties, with and without smoke present, 52 is critical to modeling the regional and by extension global climate. Climate change projections 53 for Africa indicate strong future warming and changing precipitation patterns; increases in the 54 variability of the rainfall has strong implications for agriculture in the arid regions.
55
Basic aspects of the meteorology such as the trade winds and free-tropospheric easterlies reveal 56 a strong coupling between the atmosphere, ocean, and land neighboring the southeast Atlantic.
57
For example, the deep land-based anticyclone over southern African encourages the recirculation 58 of offshore smoke back to the continent, at times from long distances. Many open questions 59 remain, and much of what is hypothesized about this regime comes from satellite studies, surface-60 based sun photometers at a few widely-separated locations, and modeling simulations. Satellite 61 studies indicate clouds are thicker, and the cloud deck is larger, when smoke is present overhead, 62 consistent with a response to a more stable atmosphere, but the meteorology encouraging the 63 smoke outflows may also be advecting warmer air above the cloud top. The cloud response is 64 highly sensitive to details of the aerosol-cloud vertical structure, but even our most sophisticated 65 satellite tool, a space-based lidar, has difficulty determining whether the typically-diffuse bottom 66 of a smoke layer is touching the cloud top. single-scattering albedo data remain scarce because of strict retrieval criteria ( Fig. ??) . The little 73 available data are consistent with a seasonal evolution documented for fire sources on land: smoke 74 particles that absorb less sunlight as the biomass-burning season evolves.
75
The data in Fig. ? ? are intriguing, but too sparse to be much more than anecdotal, and ignore FIG. 2. Modeled August-September direct aerosol radiative forcing in a) individual AeroCom models ordered by their regional-and annual-average difference from the b) ensemble-mean indicating the regional hotspot for biomass-burning aerosol forcing over the southeast Atlantic. c) indicates the large diversity in the models' cloud fraction. The latter also helps determine if the aerosol shortwave absorption influences the climate more than the aerosol scattering. More model details can be found in Myrhe et al., 2013, Atmos. Chem. Phys. 194 195 196 197 198 
